. Dipole-dipole interaction energy of two limit alignment dipoles configuration (dipole moments coorientated and perpendicular/parallel to the line joining their centers). p α is the electric dipole moment of particle α and r αβ is the dipole-dipole separation
Dipoles configuration Interaction energy

2
Virial Stress
The mechanical stress, which is a measure of the internal forces acting within a deformable body as a reaction to external forces applied to the body, at the atomic and molecular scale (virial stress) is proportional to the interparticle forces. S5-S7 The average of this local stress (σ ij ) over a volume Ω is shown below
where (i,j) take values of x, y and z (directions), β takes values 1 to N neighbors of particle α, r i
, r i α denotes the position of particle α along direction i, f j αβ is the interparticle force (along direction j) applied on particle α by particle β, m α is the mass of particle α and v i α is the thermal excitation velocity of particle α. The kinetic term of virial stress is usually small compared with the interatomic force term for solids. Therefore, it is sometimes neglected by several researches.
